The most important property, and that which the writer wishes to impress upon his readers as forcibly as he knows how, is that wherever a difference of electrical pressure exists between any two points or between any two surfaces, currents of electricity will pass between the two points, or the two surfaces by every path that is open to the difference of pressure. It is the latter portion of the above law that the writer particularly wishes to impress. In the early days of electrical work it was common to hear so-called practical men of those days say " The current will never leave copper for iron." Later it was common to hear it said that the current would never leave the copper conductor for its rubber or other insulating envelope. Both were equally wrong. If there are two or more paths for the current, one of copper and others of iron or other substances, the current will pass through the copper and through the iron and other substances.
Probably the current which passes through the copper will be stronger than that which passes through the iron, but not necessarily so. Again, while the greater part of the current will pass through the copper of a cable, some will and does pass through the insulating envelope, and it is the existence of this leakage current, as it is termed,, that gives the electric light and power engineer some of his most troublesome difficulties. The matter is of importance in connection with medical and surgical work, because the same ideas exist, in some minds, in connection with the passage of electric currents through the tissues. The bloodvessels are undoubtedly the best conductors in the human and in most animal bodies, but every other substance conducts to some extent, and will take its current in proportion to its ability to conduct. The bones, the walls of the great blood-vessels, and the finest capillaries will all conduct, and there will be currents piassing in each of them whenever a difference of electrical pressure exists between any portions of them. All possible paths must be taken into consideration in connection with the action of electric currents on and in the body. Thus the surface of the skin forms one path, and often, as will be explained later, perhaps the most important path. A ?on the same side, but currents also pass outwards to the sea in curves, reaching more and more outwards, and the plates on the other side receive current because they form part of one of these curves. The practical results of this may be understood when it is stated that speech is transmitted in this manner across some eight miles of sea-water on the Irish coast. The current that passes through the insulating envelope of the electric light and power cables though small in quantity is far from negligible, no matter how carefully the installation may be designed, and it has led, in several cases to the deterioration of the envelope and the breakdown of the cable. An electric current, however small, always does Avork; another point the writer wishes to impress upon the readers of these articles. The passage of an electric current implies the delivery of a certain quintity of energy, and this energy must re-appear, in some form or other, no matter how small it may be in quantity.
(To be continued.)
